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Description 

[0001] The present Invention relates to an antiglare-antiref lection film and a process for producing it. 

[0002] In recent years, plasma display panels (hereinafter referred to as PDP) became used. Images of a PDP are 

5 visually observed through a front plate which is a glass plate, but the glass plate gets light from a fluorescent lamp and 
other light sources and reflects said light so that the light sources and the like will be reflected In the screen, which 
makes it hard to watch the images. To overcome such a problem, it has been proposed to dispose an antlreflection film 
In front of the front plate of PDP (on the observer side), and many antireflectlon films and sheets have been proposed. 
[0003] As an excellent antireflectlon film, e.g. an antireflectlon film as disclosed in JP-A-7-1 68005 has been known. 

10 This antlreflection film is one obtained by forming an antireflectlon layer made of a non-crystalline fluorine-containing 
polymer on the surface of a polyurethane resin layer having self-healing properties and scratch resistance. Although 
this antlreflection film has an excellent antlreflection effect, the glariness on the surface is not sufficiently suppressed 
as the surface Is smooth, and the film is insufficient in view of prevention of reflection of light sources or antiglare prop- 
erties. 

15 [0004] Accordingly, it is an object of the present invention to provide an antireflectlon film which is excellent in 
antlreflection properties, and in addition, excellent in prevention of reflection of light sources and antiglare properties. 
[0005] The present invention provides an antiglare-antireflection film which comprises a polyurethane resin layer 
having a surface with flne irregularities and an antireflectlon layer made of a non-crystalline fluorine-containing polymer 
provided on tiie surface with flne irregularities (hereinafter refen-ed to also as antireflectlon layer), and which Is trans- 
it? parent as a whole; a protective plate for PDP using said film; and a process for producing said flim. 

[0006] Now, the present invention will be described In detail with reference to the preferred embodiments. 
[0007] In the accompanying drawings: 

Rgure 1 is a schematk: drawing illustrating a cross section of the antiglare-antireflection film of the present Inven- 
ts tion. 

Rgure 2 is a schematic drawing Illustrating a magnified cross section of part of Figure 1. 
Figure 3 is a flowchart illustrating the production process of the present invention. 
Rgure 4 is a drawing illustrating one example of a protective plate for PDP. 
Rgure 5 is a drawing illustrating another example of a protective plate for PDP. 

30 

[0008] Rgure 1 1s a schematic drawing illustrating a cross section of the antiglare-antireflection flIm of the present 
invention, and Rgure 2 Is a partial magnification of Rgure 1. The antiglare-antireflection flIm of the present Invention, 
as shown in these Rgures, comprises a polyurethane resin layer 2 having a surface with flne in^egularities 1 and an 
antireflectlon layer 3 made of a non -crystalline fluorine-containing polymer provided on the surface with flne irregulari- 

35 ties 1 , and is transparent as a whole. In Rgure 1 , numeral 4 Indicates a substrate film required when the polyurethane 
resin layer is fomied, and Is not essential for the antiglare-antireflection fllm of the present invention. However, It is pref- 
erably used together with the polyurethane resin layer 2 as part of the antiglare-antireflection fllm. Further, in Rgure 2, 
numeral 5 indicates an adhesive layer, and is provided in a case where the adhesion between the antireflectlon layers 
and the polyurethane resin layer 2 is Insufficient, but is not essential when the adhesion is sufficient 

40 [0009] In the above-mentioned structure, as the substrate film 4, a sheet or fllm of a resin having excellent strength 
and transparency such as polyethylene terephthalate may, for example, be used. The thickness of said substrate film 4 
IS preferably from about 50 to about 500 ^m, partteulariy preferably from about 50 to about 250 |im. The thickness of 
the polyurethane resin layer 2 is preferably from about 100 to about 500 ^m, particularly preferably from about 100 to 
about 300 nm. The polyurethane resin layer 2 preferably has self-healing properties, and if its thickness is less than 1 00 

45 \im, it is less likely to have excellent self-healing properties, and tends to have permanent scratches easily, such being 
problematic practically. On the other hand, if the thickness exceeds 500 [im, the curing of the polyurethane resin layer 
tends to be incomplete and there is a possibility tiiat Isocyanate groups remain, whtoh may be an impediment when the 
antiglare-antireflection fllm is used. 

[0010] The flne Irregularities 1 formed on the surface of the polyurethane resin layer 2 have a roughness repre- 
ss sented by a gloss value of preferably from 30 to 150, more preferably from about 50 to about 130, as measured by a 
60° glossmeter. If the gloss value is less than 30, the in-egularities on the surface tend to be too intense, and the trans- 
mitted light tends to decay, whereby it tends to be hard to watch the Images. On tiie other hand, if it exceeds 150, the 
in-egularities on the surface tend to be too small, and the antiglare properties will disappear, whereby the reflection of 
e.g. light sources tends to be intense. Such a gloss value may optionally be acQusted by changing the method for fonn- 
55 ing the inBgularlties or the type of a matted fllm for transfemng tiie in'egularities as mentioned hereinafter. 

[0011] Before the fomriation of the antireflection layer 3 made of a non-crystainne fluorine-containing polymer, as 
the case requires, a corona discharge treatment may be applied to the polyurethane resin layer, or an adhesive layer 5 
or an interiayer as mentioned hereinafter, whteh is not shown in Rgures, may be formed. The thickness of the antire- 
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flection layer 3 ts preferably from 10 to 1 ,000 nm, particularly preferably from 20 to 500 nm. 

[0012] Further, between the above anti reflection layer 3 and the polyurethane resin layer 2. an interlayer made of a 
resin having a refractive index higher than that of said polyurethane resin layer, may be provided, although it is not 
shown in Rgures. The thickness of said interlayer is preferably from 10 to 1,000 nm, particularly preferably from 20 to 

5 500 nm, so as not to inhibit functions of the layer made of a polyurethane resin. 

[0013] The anflglare-antireflection film of the present Invention having the above basic structure, Is transparent as 
a whole including the substrate film 4, and has a visible light transmittance (hereinafter referred to simply as transmit- 
tance) of preferably at least 80%, more preferably at least 85%, particularly preferably at least 90%. If the transmittance 
is less than 80%, the brightness of the images tends to be insufficient when the images of PDP are watched through 

10 the antiglare-antirefiection film. The transmittance may optionally be adjusted by selection of each material, the thick- 
ness of each layer, or the use of a bulking agent 

[001 4] Further, the haze value of the antiglare-antireflection film of the present invention is preferably within a range 
of from 3 to 15%. Particularly when said film is used for a large size display such as PDP, since the reflected image is 
large In the large screen, the haze value is preferably from 6 to 15%. Further, when it is used for a display for a note- 
75 book-sized personal computer or desktop personal computer, the reflected image is not so large as compared with 
PDP, on the other hand, a high-definition screen is required, and accordingly the haze value is preferably from 3 to 5%. 
Here, the antiglare-antireflection film of the present invention may be colored so long as it is essentially transparent, or 
patterns or characters may be put thereon by e.g. printing. 

[001 5] Now, materials constituting the antiglare-antireflection film of the present invention will be described in fur- 
20 ther detail. 

[0016] As the substrate film 4, a film or sheet of the above polyethylene terephthalate or another polyester, a poly- 
propylene, a polyethylene, a polyvinyl chloride, a polycarbonate, a polyurethane or an acrylic resin, may be used. 
[0017] The resin constituting the polyurethane resin layer 2 is preferably a thermosetting polyurethane resin of two- 
pack type, and the resin layer is fornied preferably by mixing a polyol component (liquid A), a polyisocyanate component 

25 (liquid B) and a catalyst (and by further mixing a chain extender therewith as the case requires). As the liquid A, any 
known polyol to be used for producing a polyurethane resin, such as a polyether type polyol, a polyester type polyol or 
a polycarbonate type polyol, may be used. A polyester type polyol is prefen-ed in view of the balance among durability, 
price, strength and scratch resistance, and self-healing properties, of the polyurethane resin layer to be formed. The 
number of its functional groups (hydroxide groups) is preferably greater tiian 1 on the average, and it is more preferably 

30 from 2 to 3 from the viewpoint of the balance among the strength, elongation, self-healing properties and scratch resist- 
ance. Further, as the chain extender to be used as the case requires, a short-chain diol. a short-chain polyol, a short- 
chain diamine or a short-chain polyamlne may, for example, be mentioned, and a short-chain diol is preferred from the 
viewpoint of transparency and flexibility. 

[001 8] Further, as the liquid B, any know polyisocyanate to be used for producing a polyurethane resin, such as an 

35 aromatic diisocyanate, an aromatic polyisocyanate, an aliphatic diisocyanate, an aliphatic polyisocyanate, an aficyclic 
diisocyanate or an alicyclic polyisocyanate, m^ be used. Preferred is an aliphatic or alicyclic diisocyanate or polyiso- 
cyanate, from the viewpoint of transparency of tiie polyurethane resin layer to be formed. These materials to be used 
alone or in combination as a mixture. Further, a stabilizer such as an ultraviolet light absorber, an antioxidant or a light 
stabilizer, or an additive such as a urethanating catalyst, an extender, a colorant or a frame retardant. may be added as 

40 the case requires. Here, the above stabifizer or additive may be added to either the liquid A or liquid B. 

[001 9] The non-crystalline fluorine-containing polymer which forms the antlref lection layer 3 is excellent in transpar- 
ency since it is free from light scattering by crystals. Such a non-crystaliine fluorine-containing polymer may, for exam- 
ple, be 1) a fluoroolefin type copolymer such as a terpolymer comprising tetrafluoroethylene, vinylidene fluoride and 
hexafluoropropylene respectively in an amount of from 37 to 48 wt%, from 15 to 35 wt% and from 26 to 44 wt% as a 

45 monomer unit, or 2) a polymer having fluorine-containing aliphatic ring structures. Particularly prefen^d Is a polymer 
having fluorine-containing aliphatic ring structures since it is excellent in mechanical properties such as creep resist- 
ance. The number average molecular weight of the above non<rystainne fluorine-containing polymeria preferably from 
50,000 to 1 ,000,000, more preferably from 50,000 to 500,000, particularly preferably from 50,000 to 100,000. 
[0020] Preferred as the polymer having fluorine-containing aliphatic ring structures, is one obtained by polymerizing 

so a monomer having a fluorine-containing ring structure, or a polymer having ring structures on its main chain which is 
obtained by cyclic polymerization of a fluorine-containing monomer having at least two polymerizable double bonds. 
[0021] A polymer having ring structures on its main chain, which is obtained by polymerizing a monomer having a 
fluorine-containing ring structure. Is known from e.g. JP-B-63-18964. Namely, such a polymer may be obtained by 
homopolymerlzing a monomer having a fluorine-containing ring structure such as perf luoro(2,2-d1methyl-1 ,3-dioxol), or 

55 by copolymerizing said monomer witii a radical polymerizable monomer such as tetrafluoroethylene. 

[0022] Further, a polymer having ring structures on its main chain, which is obtained by cyclic polymerization of a 
fluorine-containing monomer having at least two polymerizable double bonds, is known from e.g. JP-A-63-2381 1 1 and 
JP-A-63-238115, Namely, such a polymer may be obtained by cydk: polymerization of a monomer such as per- 



3 



EP001069088A1 tfile://C:\DociJments and Settings\keehanbVLocal SettingsMemporary Internet Flles\pLK23\EP001069p88A1.cpc] 



Page 4 of 18 



EP 1 069 088 A1 

fluoro(ailyl vinyl ether) or perfluoro(butenyl vinyl ether), or by copolymerizlng such a monomer with a radical polymeriz- 
able monomer such as tetrafluoroethylene. 

[0023] Further, the above polymer having ring structures on its main chain may be a polymer obtained by copoly- 
merizlng a monomer having a fluorine-containing ring structure such as perfluoro(2,2-dlmethyl-1 ,3-dioxol) with a fluo- 
5 rine-containing monomer having at least two potymerizabie double donds such as perfluoro(allyl vinyl ether) or 
perfluoro(butenyl vinyl ether). 

[0024] As the polymer having fluorine^ontalning aliphatic ring structures, a polymer having ring structures on Its 
main chain is suitable, and pretended is one containing at least 20 moi% of monomer units having a ring structure in the 
monomer units constituting the polymer, from the viewpoint of transparency and mechanical properties. As other non- 
10 crystalline fluorine-containing polymers, perfluoro polyethere of the following formulae 1 and 2 having reactive groups 
at both terminals and having a number average molecular weight of from 500 to 100,000, preferably from 1,000 to 
10.000, may be mentioned. Particularly preferred as the reactive groups, are Isocyanate groups which will provide 
excellent adhesiveness to the polyurethane resin layer. 

'5 X-[(OCFRiCF2)p-(OCF2CF2)q-(OCF2)J^-OX Formula 1 

wherein X is an organic group containing an isocyanate group, a hydroxyl group, an amino group, an epoxy group, an 
acrylate group, a methacrylate group, a cyanamide group or a maieimide group, Is F or CF3, and each of p, q, r and 
m is an Integer. 

20 

HOCH2Y-[(OCFR2CF2)s-(OCF2CF2)t-(OCF2)Jn-Y-CH20H Fomriula2 

wherein Y is a perfluoroallphatic group, R2 is F or CF3, and each of s, t, u and n is an integer. 

[0025] Further, the above non-crystalline fluorine-containing polymer may be commercially available as CYTOP 

25 (trade name) manufactured by Asahl Glass Company, Limited, and any known fluorine-containing polymer may be used 
in the present invention. Here, in the present invention, in order to increase the adhesion between the antireflection 
layer and the polyurethane resin layer, 1 ) an adhesive layer may be provided between the above layers, or 2) an additive 
may be added to the antireflection layer. With respect to the above item 1), the thickness of said adhesive layer is pref- 
erably from 1 to 50 nm so as not to deteriorate the optical properties of the antiglare-antireflection film of the present 

30 Invention, and with respect to the above Item 2), the amount of the additive is preferably at most 50 parts by weight 
based on 100 parts by weight of the non-crystalline fluorine-containing polymer which forms the antireflection layer, 
from the same reason as mentioned above. As a material constituting the adhesive layer or additive, the following atkox- 
ysilanes may be mentioned, and they may be used alone or in combination as a mixture of two or more of them: 

Monoalkoxysilanes such as vinyltriethoxysilane, trimethylmethoxysilane, trimethylethoxysilane, dimethylvinyl- 

35 methoxysllane and dlmethylvlnylethoxysilane; dlalkoxysilanes such as T^Jhloropropylmethyldimethoxysllane, ychloro- 
propylmethytdiethoxysilane. y-amlnopropylmethyldiethoxysilane, y-aminopropylmethyldimethoxysilane, N-p- 
(aminoethyl)-Y-am1nopropylmethyldimethoxysilane, N-p-(aminoethyl)-y-aminopropylmethyldlethoxysllane, yolyddoxy- 
propylmethyldlmethoxysilane, y-glycidoxypropylmethyldiethoxysilane, Y-methacryloxypropylmethyldimethoxysilane, 
methyldlmethoxysilane, methyldlethoxysllane, dimethyldlmethoxysllane. dimethyldiethoxysilane, methylvinyldimethox- 

40 ysilane. methylvinyldiethoxysllane, dlphenyldimethoxysilane, diphenyldlethoxysilane, 3,3,3-trifluoropropylmethyld- 
Imethoxysilane. 3,3,4.4,5,5,6,6,7,7,8,8,8-tridecafluorooctylmethyldimethoxysilane and 3,3,4,4,5,5,6,6,7.7.8.8.9,9, 
10,1 0,1 0-heptadecafluorodecylmethyldimethoxys1lane; and tri- or tetra-alkoxysilanes such as y-aminopropyttrimethox- 
ysllane, Y-amlnopropyltriethoxysilane, N-P-(aminoetiiyl)-7-aminopropyltrimethoxysilane, N-p-(amlnoethyl)-Y-aminopro- 
pyltriethoxysilane, y-mercaptopropyltrimethoxysllane, y-gtycidoxypropyltrimethoxysilane. y-glycldoxypropyl- 

45 triethoxysilane, y-methacryloxypropyltrimethoxysilane, r<:hloropropyltrimethoxysilane, methyltriethoxysllane, phenyltri- 
methoxysilane, phenyltriethoxysilane, 3,3,3-trifluoropropyttrimethoxysilane, 3, 3,4.4,5,5,6,6, 7, 7,8,8,8-tridecaf I uorooc- 
tyltrimethoxysllane, 3,3.4,4.5.5.6.6,7,7,8.8.9.9.1 0.1 0, 1 0-heptadecafluorodecyltrimethoxysilane. tetramethoxysllane 
and tetraethoxysilane. 

[0026] As partlculariy preferred ones whtoh Improve the adhesiveness to the polyurethane resin layer without 

50 impairing the transparency of the antireflection layer, the following may be mentioned: 

y-aminopropyltriethoxysilane, T^amnlnopropylmethyldiethoxysilane, y-aminopropyltrimethoxysilane, y-aminopropyl- 
methyldlmethoxysllane, N-p-(aminoethyl)-Y-amlnopropyltrimethoxysilane, N-p-(aminoethyl)-Y-aminopropylmethyld- 
imethoxysilane, N-p-{aminoethyl)-y-amlnopropyltriethoxysilane and N-p-(aminoethyl)-Y-aminopropylmethyl- 
diethoxysllane; Y-glycidoxypropyttrimethoxys1lane having an epoxy group, rglyddoxypropylmethyldimethoxysllane hav- 

55 ing an epoxy group, y-glycidoxypropyltriethoxysilane having an epoxy group and Y-glycidoxypropylmethyldiethoxysllane 
having an epoxy group. 

[0027] More excellent antireflection effects will be obtained when 1 ) an interlayer made of a resin or 2) an interlayer 
made of an inorganic oxide, having a refractive index higher than that of the polyurethane resin, is provided between 
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the antlreflection layers and the poiyurethane resin layer 2. The refractive Index of such an Interlayer Is preferably from 
1 .55 to 2.0, particularly preferably from 1 .57 to 1.65. 

[0028] In the case of the above Item 1 ), the resin having a high refractive Index is preferably a polymer having aro- 
matic rings on its main chain or side chains, such as polystyrene, poly(o-chlorostyrene), poly(2,6-dichlorostyrene), 
5 poly(bromostyrene), poly(2,6-dibromostyrene), polycarbonate, aromatic polyester, polysulfone, polyethersulfone, pol- 
yarylsulfone, poty(pentabromophenyl methacrylate), a phenoxy resin or its bromlnated product, or an epoxy resin or its 
brominated product. Further, it is possible to Increase the adhesiveness to the poiyurethane resin layer or to the antlre- 
flection layer, by modifying the tenninals of such resins with reactive functional groups. 

[0029] Among the above resins, e.g. a phenoxy resin and an epoxy resin have reactive functional groups at the ter- 

10 minals without modification, and they are preferred from the viewpoint of the adhesive properties. A sulfone type poly- 
mer such as polysulfone, polyethersulfone or polyarylsulfone, which is a polymer containing sulfur atoms on its main 
chain, is also preferred. Further, an inorganic oxide such as AI2O3, Sn02, In203, Nd203, Zr02, T1O2, 18205, Y2O3 or 
Ce02 may also be preferably available. Further, an additive such as a plastJsizer or a binder may be incorporated to the 
interlayer, as the case requires. Further, a conductive polymer or an inorganic oxide having conductivity may be used 

IS for the interlayer so as to impart antistatic properties. 

[0030] The present invention further provides a process for producing the antlglare-antlreflection film. Figure 3 is a 
flowchart illustrating one example of the step for forming a poiyurethane resin layer 13 having a surface with fine in^eg- 
ularities in the production process of the present invention. In the production process of the present invention, a sub- 
strate film 1 1 wound into a roll Is pulled out, and one side of said film Is coated with a liquid mixture of the liquid A and 

20 liquid B continuously released from a suitable blast nozzle 12 in such an amount that the coating thickness is within the 
above range, to form a coating layer 1 3. When the liquid A and liquid B in the coating layer 1 3 continuously pass through 
a heating furnace 14, they undergo polyaddition reaction to form a poiyurethane resin. In the present invention, the liq- 
uid A and liquid B are made to react with each other to such an extent that the coating layer 1 3 is in a semicured state 
In which it is soHdified at the outlet of the heating furnace 14 but keeps plastk;ity, by adjusting e.g. the feed rate of the 

25 substrate film 1 1 , the heating temperature and the heating time of the heating furnace 1 4. The curing conditions vary 
depending upon the liquid A, the liquid B and the catalyst, but the curing Is carried out usually at a temperature of from 
about 60 to about 130°C from about 5 to about 60 minutes. 

[0031] Then, on the surface of the above semicured coating layer 13, a matted film 15 having a surface with fine 
in-egularities is continuously laminated by a pair of rollers 1 6,1 6. By this lamination, the semicured coating layer 1 3 and 

30 the surface of the matted film 1 5 are In contact with each other under pressure by the rollers, and the fine in^egularifies 
on the surface of the matted film 1 5 will be transferred to the semteured coating layer 1 3. Since many matted films hav- 
ing various fine irregularities are commerdally available, it is prefen'ed to use as the matted film 1 5, a matted film having 
fine irregularities which will impart a roughness represented by a gloss value of from 30 to 150 as measured by a 60° 
glossmeter to the poiyurethane resin layer 13. In this case, it is prefen'ed to coat the surface with fine in-egularities on 

35 the matted film with a separation agent such as silicon oil, as the case requires. 

[0032] The laminate of the substrate film 11. the semicured poiyurethane resin layer 13 and the matted film 15 is 
wound into a roll 1 7. This roll 1 7 is cured In a suitable furnace at a predetennined temperature for a predetermined time, 
whereby the reaction of the liquid A and the liquid B will be completed. After the completion of the reaction, the matted 
film 1 5 is separated to obtain a poiyurethane resin layer 13 having a surface with fine irregularities. The above curing is 

40 one example, and the above laminate of three layers may not be wound into a roll, but may be made to continuously 
pass through another heating furnace which is not shown in Figure 3. so as to complete the above reaction, and then 
the matted film may be separated. Further, a matted film is used for forming fine irregularities In the above-mentioned 
example, however, the fonnation of the fine inregularities Is not particularly limited to the use of a matted film, and it may 
be carried out by embossing rolls or another method. 

45 [0033] On the surface with fine irregularities of the poiyurethane resin layer 13 thus formed, the above-mentioned 
antlreflection layer made of a non -crystalline fluorine-containing polymer is formed directly or by means of an adhesive 
layer or an interiayer. Said antlreflection layer may be a single-layer film of a non-crystalline fluorine-containing polymer 
alone, or may be a multi-layer film by combination of materials having different refractive Indices, as the case requires. 
In the case of a multi-layer film, it is preferable that each film Is made of the same kind of material. 

so [0034] In the present invention, the process for forming the antireflection layer Is not particulariy limited, and an 
optional processing may be selected. For example, a polymer having fluorine-containing aliphatic ring structures is sol- 
uble In a certain specific fluorine type solvent such as perfluorooctane. CF3(CF2)nCH=CH2(n;5-11) or 
CF3(CF2)niCH2CH3(m:5-1 1), and by coating and drying the solution of the polymer, it Is possible to easily obtain an 
antireflection layer having a predetermined thickness, and the antlglare-antlreflection film of the present Invention can 

55 be obtained. As the coating method, dip coating, roll coating, spray coating, gravure coating, comma coating or die 
coating may, for example, be selected. By these coating methods, continuous processing is possible, whereby the pro- 
ductivity is excellent as compared with e.g. a vapor deposition method of a batch type. 

[0035] The present invention further provides a protective plate for POP comprising the above antigtare-antireflec- 
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tlon film. In Rgure 4 is shown an example of a protective plate for PDR Namely, this example shows a protective plate 
for POP which comprises an electromagnetic wave shield obtained by laminating an antireflectlon film 45, a transparent 
film 42 having a metal (e.g. copper) mesh pattern, a near Infrared ray shielding film 44 and a glass plate 41, and the 
antiglare-antlreflectlon film 43 of the present invention laminated on said electromagnetic wave shield so that the entire- 

5 flection layer faces outside. On said protective plate for PDP, various electromagnetic waves generated from POP are 
shielded by the metal mesh pattern 42, and near infrared rays generated from PDP are shielded by the near infrared 
ray shielding film 44, and in addition, the antireflectlon and antiglare properties are imparted by the antiglare-antireflec- 
tion film 43 of the present invention. Further, the possibility of occurrence of moir^ due to interference between the 
metal mesh pattern 42 and picture elements of PDP will be reduced by the fine irregularities of the polyurethane resin 

,0 layer provided on the antiglare-antireflection film 43, whereby more excellent images of PDP will be observed. 

[0036] In Figure 5 Is shown another example of the protective plate for PDR Namely, this example shows a protec- 
tive plate for PDP which comprises an electromagnet'^ wave shield obtained by laminating an antireflectlon film 56 
which functions also as a molstureproof film, a near Infrared ray shielding film 54, a transparent conductive coating 52 
and a glass plate 51, and the antiglare-antireflection film 53 of the present invention laminated on said electromagnetic 

IS wave shield so that the antireflectlon layer faces outside. On said protective plate for PDP, various electromagnetic 
waves generated from PDP are shielded by the transparent conductive layer 52, and similarly, near infrared rays gen- 
erated from PDP are shielded by the near Infrared ray shielding film 54, and in addition, antireflectlon and antiglare 
properties are imparted by the antiglare-antireflecfion film 53 of the present invention, whereby excellent images of PDP 
will be observed. Further, since the antireflectlon film 56 has moisture resistance, deterioration of the transparent con- 

20 ductive coating 52 due to moisture will be prevented. 

[0037] Here, around the periphery of the above metal mesh pattern or transparent conductive layer, an electrode 
having an optional shape and a colored ceramic layer are provided, which are not shown in Rgures. The metal mesh 
pattern may be obtained, for example, by etching a metal plated layer into a mesh pattern by a known photofithography, 
and has an open area ratio of from about 60 to about 90%, since it is required to be transparent Further, examples of 

25 the transparent conductive layer include single-layer transparent conductive films such as a film containing zinc oxide 
as the main component (e.g. zinc oxide film doped with aluminum), a film containing indium-tin oxide (ITO) as the main 
component and a film containing tin oxide as the main component Particulariy preferred as the transparent conductive 
layer 52, is a multi-layer coating composed of oxide and conductive metal layers alternately laminated on the glass plate 
51 in a total of (2n+1 ) (n is an integer of at least 1 ) layers with the inner most and outer most layers being oxide layers, 

30 since a low sheet resistance, a low reflectance and a low visible light transmlttance will be obtained. These oxide layers 
are preferably oxide layers containing ZnO as the main component, and the metal layer(s) Is preferably a metal layer 
containing Ag as the main component (refer to WO98/13850 for detail). 

[0038] The above explanation is made with reference to a protective plate for PDP wherein the antiglare-antireflec- 
tion film and the electromagnetic wave shield are combined with each other. However, it is not essential to combine the 
35 antiglare-antireflection film with the electromagnetic wave shield, and a similar effect will be obtained when they are 
placed at no great distance, even if they are not combined. 

[0039] The antiglare-antireflection film of the present Invention may be used for the above application, and in addi- 
tion. It may be used as stucl< to a polarizing film or to a character or image infomriation display, or as stuck to other films 
or sheets Oncludlng glass plates). As the display, CRT, LCD, a projection display or a LCD display may, for example, be 
40 mentioned. The method for sticking it to other films or sheets (including glass plates) is not particularly limited, and a 
method such as bonding, adhering or heat fusion may be selected. Such a film or sheet may be used as stuck to a front 
panel to be disposed in front of the display, for example, as a CRT filter, a LCD protective panel or a projection. Further, 
it is also useful as stuck to a touch panel or a pen-Inputting screen. 

[0040] Further, as the antiglare-antireflection film of tiie present invention has flexibility and elasticity, in the case of 
45 pen-inputting, the pen tip fits said film, and accordingly it is possible to stably input characters without a slip of the pen 
tip. Further, since the antiglare-antireflection film of the present invention has a surface with fine irregularities, the pen 
tip will not completely adhere to the film, and it is possible to move the pen tip smoothly. Accordingly, the user will have 
a feeling that he or she is writing with a pencil on paper. 

[0041] Now, the present invention will be described in further detail with reference to Examples and Comparative 
50 Examples. However, It should be understood that the present invention Is by no means restricted to such specifk: Exam- 
ples. 

EXAMPLE 1 

55 [0042] A polyurethane resin layer was prepared as follows Namely, a blend composition as identified in the upper 
part of Table 1 , was melted and mixed under heating with stin-ing at 80^C for 3 hours to obtain a uniform liquid A. Fur- 
ther, a blend composition as identified in the lower part of Table 1 , was melted and mixed under heating with stirring at 
eO'^C for 3 hours to obtain a unifomn fiquid B. These liquids A and B were mixed in a weight ratio of 100:90.41. 
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Table 1 



Liquid A 


(parts by weight) 


PotycaprolactonetHol having a hydroxyl value of 196.4 


50.00 


Polycaprolactonetriol having a hydroxyl value of 540.3 


40.00 


Potycaprolactonedlol having a hydroxyl value of 37.6 


9.60 


Silicon-type extender (BYK-300) 


0.40 


□quid 8 


(parts by weight) 


Nuleate-modified*)hexamethyleneisocyanate having a NCO content of 21.4% 


89.94 


isophorone diisocyanate 


5.00 


Hydrogenated MDI 


5.00 


Dibutyltin dilaurate 


0.06 



*) Nuleate-modification is a polymerization of three molecules of isocyanate to form a triazine ring 



20 

[0043] A potyurethane resin layer was fonned as follows. Nanfiely, a polyethylene terephthalate film having a thicl<- 
ness of 100 >im was coated with a mixture of the liquids A and B by die coating in a coating thickness of 200 ^im, and 
made to pass through an oven having its temperature adjusted at 1 20°C for 1 0 minutes so that the liquid A and the liquid 
B were reacted. On the suiface of the resin layer thus reacted, a polyethylene terephthalate matted film having fine 
25 In'egularitles with a gloss value of 35 provided thereon was laminated by continuously passing these films through a pair 
of pressure rolls so as not to have wrinkles, and the fine irregularities on the matted film were transferred to the poly- 
urethane resin layer. The laminate thus obtained was cured in such a state in an oven having its temperature adjusted 
at 60°C for 15 hours to complete the reaction of the liquid A and the liquid B. 

[0044] Then, the matted film was separated and the polyurethane resin layer having a surface with fine in-egularities 
30 was obtained. Corona discharge treatment was applied to the surface with fine Irregularities of the polyurethane resin 
layer, and said surface was spin-coated with a solution having a primer solution (CT-P1 0. trade name, manufactured by 
Asahl Glass Company, Limited) diluted to 0.5 wt% with Isobutyl acetate, and then spin-coated with a solution having a 
solution of a non-crystalline fluorine-containing polymer (number average molecular weight 50,000-80,000) (solution 
of CYTOP ■CTL-805A", trade name, manufactured by Asahi Glass Company, Limited) diluted to 2 wt% with a solvent 
35 (CT-S0LV1 80, trade name, manufactured by Asahi Glass Company, Limited), followed by heating at 1 40*C for 1 0 min- 
utes to form an antlref lection layer in a thickness of about 100 nm, and an antlglare-antireflectlon film of the present 
Invention was obtained. 

[0045] The antiglare-antireflectlon film had a reflectance of light rays on one side of 0.8%, a gloss value of 80.5, a 
transmittance of 92% and a haze value of 8. Further, the self-healing property of the antireflection side was 100 g. 

40 [0046] Further, as shown in Figure 5, an electromagnetic wave shield was prepared which was obtained by lami- 
nating an antireflection film 56 which functions also as a molstu reproof film, a near Infrared ray shielding film 54, a trans- 
parent conductive coating 52 and a glass plate 51. As the transparent conductive coating 52, a 7-layered coating 
composed of layers containing ZnO as the main component and layers containing Ag as the main component, alter- 
nately laminated on the substrate glass with the inner most and outer most layers being layers containing ZnO as the 

45 main component, was used. 

[0047] The antiglare-antireflectlon film was bonded to the electromagnetic wave shield as shown In Rgure 5 to 
obtain a protective plate for PDP. When a POP having said protective plate for POP was operated, the reflection of a 
light source in the room was reduced In the screen of the PDP, and clearer Images were observed. Further, the 
antiglare-antlreflection film was bonded to an electromagnetic wave shield having a copper mesh pattern as shown In 

so Rgure 4 to obtain a protective plate for POP. When a PDP having said protective plate for PDP was operated, not only 
the same effects as mentioned above were obtained, but also moir^ generated due to interference between the copper 
mesh pattem and picture elements of PDP disappeared, and clear Images were observed. 

COMPARATIVE EXAMPLE 1 

55 

[0048] A polyurethane resin layer was formed as follows. Namely, the same polyethylene terephthalate film as in 
Example 1 was coated with a mixture of the liquid A and the liquid B by die coating in a coating thickness of 200 jim, 
and made to pass through an oven having Its temperature adjusted to 140^0 for 10 minutes so that the reaction of the 
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liquid A and the liquid B In the resin liquid was completed to form a polyurethane resin layer. Corona discharge treat- 
ment was applied to the surface of said polyurethane resin layer (no fine Inregularities were fbmried), and said surface 
was spin-coated with a solution having a primer solution (CT-P1 0, trade name, manufactured by Asahi Glass Company, 
Limited) diluted to 0.5 wt% with isobutyl acetate, and then spin-coated with a solution having a solution of a non-crys- 
5 talline fluorine-containing polymer (number average molecular weight: 50,000-80,000) (solution of CYTOP ■CTL-805A', 
trade name, manufactured by Asahi Glass Company, Limited) diluted to 2 wt% with a solvent (CT-SOLV180, trade 
name, manufactured by Asahi Glass Company, Limited), followed by heating at 140«C for 1 0 minutes, to forni an antire- 
flection layer having the same thickness as in Example 1 , and an antlreflection (not antiglare) film of Comparative 
Example was obtained. 

TO [0049] This antireflectlon film had a reflectance of light rays on one side of 1 .0%, a gloss value of exceeding 1 50, a 
transmittance of 93% and a haze value of 0.3. Further, the self-healing property of the antlreflection side was 100 g. 
Using this antlreflection film, a protective plate for POP as shown in Rgure 5 was obtained in the same manner as In 
Example 1 , and a POP having said protective plate for POP was operated, whereupon reflection of a light source In the 
room was confirmed in the screen. Further, using an electromagnetic wave shield having a copper mesh pattern as 

15 shown in Figure 4, a protective plate for PDP was obtained in the same manner as in Example 1, and a PDP having 
said protective plate for PDP was operated, whereupon moir6 generated due to Interference between the copper mesh 
pattern and picture elements of PDP was confirmed. 

EXAMPLES 2 to 4 

20 

[0050] An antlglare-antireflectlon film of the present invention was obtained in the same manner as In Example 1 
except for conditions as shown in the following Table 2. Further, a protective plate for PDP was obtained using said 
antiglare-antireflection film in the same manner as in Example 1. 

25 

Table 2 



Ex. 


Production conditions 




Thickness of poly- 
urethane resin layer 


Gloss value of matted 
film 


Thickness of antireflec- 
tlon layer 


1 


200 ^im 


35 


100 nm 


2 


200 ^m 


30 


100 nm 


3 


200 ^m 


40 


100 nm 


4 


200 (im 


50 


100 nm 



EXAMPLE 5 

40 [0051] A polyurethane resin layer was formed as follows. Namely, a polyethylene terephthalate film having a thick- 
ness of 100 pm was coated with a mixture of the liquid A and the liquid B by die coating in a coating thickness of 200 
^m, and made to pass through an oven having Its temperature adjusted at 120**C for 1 0 minutes so that the liquid A and 
the liquid B were reacted. On the surface of the resin layer thus reacted, a polyethylene terephthalate matted film having 
fine in-egularlties with a gloss value of 50 provided thereon, was laminated by continuously passing these films through 

45 a pair of pressure rolls so as not to have wrinkles, and the fine irregularities on the matted film was transfen-ed to the 
polyethylene resin layer. The laminate thus obtained was cured in such a state in an oven having its temperature 
adjusted at SO^C for 1 5 hours to complete the reaction of the Hquid A and the liquid B. 

[0052] Then, the matted film was separated to obtain the polyurethane resin layer having a surface with fine In'eg- 
ularlties. Corona discharge treatment was applied to the surface with fine Irregularities of this polyurethane resin layer, 

so and said surface was spin-coated with a solution having brominated phenoxy resin diluted to 2 wt% with cyclohexanone 
to form an interlayer (refractive index: 1.60, thfckness; about 100 nm), and then spin-coated with a solution having a 
solution of a non-crystalline fluorine-containing polymer(number average molecular weight 50,000-80,000) (solution of 
CYTOP •CTL-805A", trade name, manufactured by Asahi Glass Company, Limited) diluted to 2 wt% with a solvent (CT- 
SOLV180, trade name, manufactured by Asahi Glass Company, Limited), followed by heating at 140°C for 10 minutes, 

55 to fomi an antlreflection layer having a thickness of about 100 nm, and an antiglare-antireflection film of the present 
invention was obtained. Further, using the antiglare-antireflection film thus obtained, a protective plate for PDP was 
obtained In the same manner as In Example 1 . 
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EXAMPLE 6 

[0053] A polyurethane resin layer was formed In the same manner as in Example 1 . The surface with fine Irregular- 
ities of this polyurethane resin layer was spin-coated with a solution having y-aminopropyltrimethoxysilane diluted to 0.1 

5 wt% with ethanol to fomi an adhesive layer, and then spin-coated with a solution having a solution of a non-crystalllne 
fluorine-containing polymer (number average molecular weight 50.000-80,000) (solution of CYTOP 'CTL-SOSA'. trade 
name, manufactured by Asahl Glass Company, Limited) diluted to 2 wt% with a solvent (CT-SOLV180. trade name, 
manufactured by Asahl Glass Company, Limited), followed by heating at 140**C for 1 0 minutes, to forni an antiref lection 
layer having a thickness of about 100 nm made of a non-crystalline fluorine-containing polymer, and an antiglare-antire- 

10 flection film of the present invention was obtained. Further, using the antiglare-antireflection film thus obtained, a pro- 
tective plate for PDP was obtained in the same manner as in Example 1 . 
[0054] Results of evaluations In Examples and Comparative Examples are shown in Table 3. 
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55 



[0055] The above various physical properties and perfomnances of the antiglare-antireflection films of Examples 
and Comparative Examples were measured as follows. 
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1 . Reflectance of fight rays on one side 

[0056] A test specimen having Its non-measurement side coated with e.g. a black paint for delustering so as not to 
be affected with the reflection in said side, was used and the spectral reflectance factor was measured with a spectro- 
photometer UV-3100 manufactured by Shimadzu Corporation to calculate the reflectance of light rays on one side in 
accordance with JIS Z8701 from the following formula: 

780 



Y=K J S(X)y(X)R(X)dX 



380 

Y: Reflectance of light rays on one side 
K: Proportionality factor (constant) 
IS S{X): Distribution of standard light to be used for display of color 
y(>.): Color matching functions in XYZ display system 
R(X): Spectral reflectance factor 

[0057] In the present invention, the reflectance of light rays on one side is preferably at most 2%. Particularly when 
20 it Is at most 1%. reflection of outside light will be significantly reduced in the daytime, and when it is at most 0.5%, sig- 
nificantly no reflected image will be seen In the screen. 

2. Gloss value 

25 [0058] Measured by using a glossmeter (PG-50M manufactured by Nippon Denshokusha], while a black felt was 
placed on the non-measurement side so that the back side would not affect the measurement. 

3. Transmittance 

30 [0059] Measured by using a spectrophotometer (UV-3100 manufactured by Shimadzu Corporation), and the aver- 
age of values as measured at a wavelength ranging from 380 to 780 nm was taken. IHere, the measurement was carried 
out in accordance with JIS K6714, and the transmittance of the incident light from the antireflection layer side was 
measured. 

35 4. Haze value 

[0060] Measured by using a haze computer (HGM-2DP manufactured by Suga Shikenkisha) in accordance with 
JISK7105. 

40 5. Self-healing property 

[0061] Measured by a HEIDON scratch tester employing a diamond chip having a tip diameter of 15 ^m as a 
scratcher at 23*C under a relative humidity of 50%. In the present Invention, the self-healing property Is preferably at 
least 1 0 g. particularly preferably at least 30 g. 



6. Flexibility 

[0062] Represented by the elastic modulus at 23''C under a relative humidity of 50%, and the case where said elas- 
tic modulus is from 7x10^ to 6x10^ N/cm^ was rated as "good". 

7. Scratch resistance 

[0063] Taber test was carried out employing CS-1 OF as truck wheels under a load of 500 g at 23'^C under a relative 
humidity of 50%. and the case where the haze value increase after 1 00 cycles was less than 1 0%. was rated as 'good'. 

8. Comfortableness to writ e on with a pen 

[0064] The antireflection film was bonded to a hard plate of e.g. glass, and characters were inputted on the surface. 
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and the case where the experimenter felt comfortable to write on, was rated as *good". 

[0065] Here, the comfortableness to write on with a pen Is a property required when the antiglare-antireflectlon film 
of the present invention is used for a touch panel (or a touch panel using POP), and in a case where the tip of the pen 
for pen-inputting is made of a hard resin, the pen tip is likely to slip on said film if the film has no appropriate elasticity 
5 and resistance, whereby en-ots In copying and Input errors are likely to result. Accordingly, moderate elasticity and 
resistance are required for the above film to obtain comfortableness to write on with a pen. 

9. Finaemrint removability 

TO [0066] Rngerprint (sebum) was put on the surface of the film, and the surface on which the sebum was put, was 
wiped with a cloth for ten back and forth motions under a load of 500 g, and the case where the sebum completely dis- 
appeared was rated as 'good*, 

10. Durability 

IS 

[0067] Evaluations were carried out respectively after the film had been left for 1 ,000 hours at eo^'C under a relative 
humidity of 90% and after the film had been left for 1.000 hours at BO^'C without humidification. The case where the 
changes in reflectance from the Initial values were within ±2%. and the changes In transmittance from the Initial values 
were within ±5%, In both evaluations, was rated as "good". 

20 

11. Antiglare property 

[0068] A protective plate for PDP obtained by using the antiglare-antireflectlon film was attached to a device, and 
the case where reflection of outside light was reduced as compared with a case where a flat antireflection film (a film 
25 corresponding to the film of Comparative Example 1 ) was used (Instead of the antiglare-antireflectlon film of the present 
Invention), was rated as "good". 

12. Antireflection property 

30 [0069] A protective plate for PDP obtained by using the antiglare-antireflectlon film was attached to a devtee, and 
the case where reflection of outside light was reduced as compared with a case where a flat film having no antireflection 
treatment applied thereto (a film corresponding to the film of Comparative Example 1 having no antireflection layer) was 
used (Instead of the antlglare-antireflection film of the present Invention), was rated as "good". 

35 13. Molr6 disaopearancfl property 

[0070] The antlglare-antireflection flim was bonded to an electromagnetic wave shield having a copper mesh pat- 
tern as shown In Figure 4 to obtain a protective plate for PDP, and a PDP having said protective plate for PDP was oper- 
ated. The case where moir6 generated due to interference between the copper mesh pattern and the picture elements 
40 of PDP disappeared, and clear images were observed, was rated as "good". 

[0071] According to the present invention, an antireflection film which is excellent in antireflection properties, and in 
addition, excellent In prevention of reflection of light sources and antiglare properties, is provided. 

Claims 

45 

1. An antiglare-antireflectlon film which comprises a polyurethane resin layer having a surface with fine in-eguiarities 
and an antireflection layer made of a non-crystalline fluorine-containing polymer provided on the surface with fine 
irregularities, and whtoh is transparent as a whole. 

50 2. The antlglare-antireflection flim according to Claim 1 , wherein the fine Irregularities have a roughness represented 
by a gloss value of from 30 to 150 as measured by a 60** glossmeter. 

3. The antiglare-antireflectlon film according to Claim 1 or 2. wherein the translucency Is represented by a visible light 
transmittance of at least 80%. 

55 

4. The antiglare-antireflection film according to Claim 1 , 2 or 3, which has a haze value of from 3 to 15%. 

5. The antiglare-antireflection film according to any one of Claims 1 to 4, wherein the antlrefiection layer has a thick- 
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ness of from 1 0 to 1 ,000 nm. 



6. The antiglare-antireflectlon film according to any one of Claims 1 to 5, wherein, between the antireflection layer and 
the polyurethane resin layer, an interlayer made of a resin or an interlayer made of an inorganic oxide, having a 

5 refractive index higher than the refractive index of said polyurethane resin, is provided. 

7. The antiglare-antireflection film according to any one of Clainns 1 to 6, which has a reflectance of light rays on one 
side of at most 2%. 

10 8. The antiglare-antireflection film according to any one of Claims 1 to 7, which has an elastic modulus of from 7x1 0^ 
to 6x1 0^ ISi/cm^ at as^'C under a relative humidity of 50%. 

9. A protective plate for a plasma display panel, which comprises the antiglare-antireflection film as defined in any one 
of Claims 1 to 8. 

IS 

10. The protective plate for a plasma display panel according to Claim 9, which has a metal mesh pattern or a trans- 
parent conductive coating fomned on tiie side opposite to the side on which the antireflection layer is fomied. 

11. A process for producing an antiglare-antireflection fllm, which comprises a step of forming a semicured poly- 
20 urethane resin layer on a substrate fllm, a step of forming fine irregularities on the surface of said resin layer, a step 

of completely curing the polyurethane resin, and a step of forming on the surface with fine in^egularities, an antire- 
flection layer made of a non-crystalline fluorine-containing polymer 

12. The process for producing an antiglare-antireflection fllm according to Claim 11, wherein the flne in-eguiarities are 
25 transcribed from a matted film having flne Irregularities. 



30 
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FIG. 1 
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